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(57) Abstract: A primer set with which a target nucleic acid can be specifically and efficiently amplified. This primer set contains 
at least two primers enabling the amplification of the target nucleic acid. The first primer contained in the primer set has a sequence 
(Ac' ) hybridizable with the 3' -terminal sequence (A) of the target nucleic acid sequence in the 3' -terminal part, and a sequence 
(B' ) hybridizable with a sequence (Be) complementary to a sequence (B), which is located in the 5' -side of the above-described 



sequence (A) in the target nucleic acid sequence, in the 5' -side of the above-described sequence (Ac' ). The second primer con- 
tained in the primer set has a sequence (Cc' ) hybridizable with the 3' -terminal sequence (C) in a sequence complementary to the 
above- described target nucleic acid sequence in the 3' -terminal part, and a repetitive sequence (D-Dc' ) having two nucleic acid 
jj^ sequences hybridizable with each other on a single chain in the 5' -side of the above -de scribed sequence (Cc' ). 
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E5lja>3' 3RftKffi#0)E$IJ (C) IC/\-<^y y-fX-T *EJU (Cc') £3' *«»»fc*A/-C £ l J > rt*o«EfC/W 
^yy-fX-r*2-3(D«»E5iJ*RI-«±fc*ttlfiBLE5iJ (D-Dc') £ilufEIB*iJ (Cc') (D5' «lc*^-C«:«* 

(D -e £ o 



WO 2005/063977 



1 



PCT/JP2004/019346 



m m * 

[oooi] mmn. mzmm&titz. 0 ^sicjstfstm msfi-efc§#JH2oo3-43io 

03-5§-(ffiJgfi 0 : 2003^12^ 25 0 ) :}8j;tWJffi2004-313910-^-(tiJK 0 : 2004^ 

io m 28 0 ) Km^m^m^m^mh^h^o ^tih^^m^mm^n 

[0002] 

[0003] Hf-Brtiraf 

[0004] a tfjitfcT-oigtl 0Rlft*i*B) tt. X^, DNA^y^-if ^JBUfcfMf tt:frifc 

^HJ^&(PCRfe;^S#^4683195-^0j!^*, ^H#fF^4683202-^^|ffl 

♦*5j:^a#f^48ooi59-^0j^a»), $e>^« % PCRSfc£:i£$te^B*3ff£tJ&£: 

#l-^t3-fr7tj^fe^PCR?i (RT-PCR^; Trends in Biotechnology 10, ppl46-152, 
#*) C03o(D^^^^SJS^«9^i-^(c: j;«9, DNA^7t«RNA^^(D g ft 
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[0005] mMwtmm / Mmmo320308^-mmmia^ vjf—ummfcf&mtLCR 
[0007] ±tmm&&M®:i-^< . m&vtMx«mm^m?mmmmm&M$&£tix\ ^„ 

(SDA; strand displacement amplification)?^ §5t^$i(3SR; 
self-sustainedsequence replication) 0 ^H#f^H2650159-^-<^l6iCfE^C»^ 
^IS^lJJ#i|iM(NASBA; nucleic acid sequence based amplification) TMA 
(transcription-mediated amplification)^, 0 ^H#fFH2710159-^<^#^|Bft<50 
Q-<-^^y^— iffefe, ^S#fF^5824517-^KlH#, B^^H99/09211 
^^^Wh*fc^S^HS95/25180^^^l/5/h^fBtt<^a^(Z)8fe^S 
DAt, Hl^^^ll00/ / 28082^-/^^W5/h^fE<c<Z)7^^ (Loop-Mediated 
Isothermal Amplification), g|^^^||02/ / 16639^^^W5/htc:fEft(DICAN& 
(isothermal and Chimeric primer-initiated Amplification of Nucleic acids) ^^5^^ 

tcK!^m^m^xmmKmnir^ 0 

[0008] SDAmX^ ^Mr^J^DNA^m^^^ i-*3V DNA*°y^7— if t% IJBB^ 

it, ^^«Hy^§p^ a^y^*»^*J®^-«^^-(s) ^gm^fc 
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ft^r^^^fKHyyi^^s^^o for, tfcfrifctt, ^^^^^ 

(RFLP; restriction enzyme fragment length polymorphism) $?#ft£#£L. Xoh~f~ 
[0009] ^@#fF^5824517-^-K*IH#^IB«CDQSc^SDA^^, RNAfcDNA2>£>W*fc$ 

, H^r?il|95/25180^^^^5/b^fE^(D^^SDA&^, ^JSKfcfc 

[0010] ICAN&-e^ % RNAi:DNAd*y»^$^ 3 ' ^WJ^RNArfc^T^^M' ^ 
— , ^GQT^M^— ©3'7|^©RNA|f|J^^HD»rt"5RNaseHdSi^^t$ 

toon] ^^/srera:, 4Si©^-7-^^gi§ti, ^^6^0r<^^£f»r5 
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[0012] t£o-c, m ^^^^bxmmx^ s *^m>tiit&mm)t&£b\£&te^j: 
[0013] *fc, ztib<Dmmm&m^xmt&m&wzm£irz-mmmm&&Mirz^ 

[0014] pcR-sso^-e«, pcRmxmm^tdm&jmmmmK, &mimxr£ 

Tsv^s*/— Kx<>x^wm^^zfv^^—iya>^m^^mm^^ 
b\ ^(DWM&Kfflm&fo*). jEm^iMm<Dmm^m^<^b^uxw^\ 

[0015] ICANifeSrJSfflb^*|ftWife'T?*>5UCANife'T?tt, ^M^^^^K^R 
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j)^y^XX^£\^M&. o*9^Ma s #£*t"5*§^telki\ RNaseH^i&RNAfB 

^m^xKMrnm^-r^-bbts:^ *fc, mm^y^—^^-^y^—^ 
(D&&mKmxh& 0 

[0016] ^l^f&VYZ^ AWmX^CD^A^— &>&W:biStlZ>t'tb, ^v-^^-* 
m^t£<f£%b£foX\<^fr\ PCRSSPmbmU^ 3 

ftfrtiZo ^(Dtz.^), ^(Dmm<Dmm^x^-mmmm^mmmm^mmxh^ 

o 

[0017] jtfe^-<D#A, ^^^^«^W#^ffl5S^^Wi-§^B(fSW«#^ 
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tV§ V mRNA^V^DNA(Z)M^^^§U^J9^f c ^ N 

M^o»M^^J^i|'M^^t§ om RNA^#MW^Jti|isi-§J;5^^7^^--^tf-^ 

mRNAOie^J^^V^DNAOlB^JCD— g|3-efe§rt^^, y 
y^DNA^tei-^^W^^oV^T^, mRNAd^fctfe«^<, ^V^DNA 
£^iii|>g^£B^;5 o ^(DfzJsb^ mRNA(D#MW^iii|'M^-e#-f , *bT^, ^©m 
RNA^lEffiliCtiiliMU ^#^i-§mRNA*^^*i-§*fi#S^Hli^$ 

&ia^ ^<<D^yy^mM,^Mmmxm^<^mir^-t^^mt^n^fc^ 
, m^mxn^Mf^x^h^xn^^tco 

[ooi9] ^mm^M, mmmBLj&&mmLfzmm<Dmmmz.&^x. m^mm^mm^ 

^mfe^.(D£yt£%i&Km-3<h(DX&Z> 0 
[0020] ^ot, «§W«:, ^W^^#MWd^o^^^iii|iSb5^7-r^— feyK 

[0021] tcis^ B ^r^— t^bte, m ^mmmm^mm^^^<t^r.m 
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n— ©^5^— a* N WMmmmm<7)3' ^my^mmiA) i^N^^y^xts 
ss^ij (Ac') ^3 ' Mm^K^Ay^v, ^wmmmmmmm Km ^xmmmm ( 
a) £.vt>5' MKft&.irz>mm (b) ©*B*tE#i (b c ) i^M^y^x-t^E^i (b') & 

xw-fXi-sia^j (cc*) £3 ' ^ra#^A,-e&9 , ^oftst/N^^ywt 

52o©»ifeE^ISr|SI-«_h^tp*f3gbE^I (D-Dc') SntufEffi^J (Cc') <D5'MK 

[0022] ^wi-j^&it mmmm^<DmMmwmm&mmirz>jjm 

[0023] DNA;£fcteRNA£r§|M <kbr, #?Mi£#T^^LT^Ilft^ 

[0024] $£>^, *3SM#^>tt, ftM^*5^t^^M©#^^*^{W#^(Z)V^i s tb/6^^J:o-c 

[0025] lot, ^W©^n©|ftSH2j;tb^ ^vyfig^^fii^vs/f 

^^f^5^^i-J:^,^^^»^ia^J^^it§^M»#M^iJ^i-§*- 
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[03a]|2|3ate. #38Bi§U:J;5^— tf>? *5it5^— ©^9>r^— Srfflv^S 

[05] H 5f3u ©^v- ^itJ^^cD:/^-^— Sr^tf^9-f-v— fes>MC£ 
SthSTS DYS2375t^^(D^i|iS<Z)^M^i-0 _ efe ; 5o 

[07] 0 7fcJ\ 0— ay? 3 ?^— ^ixmiKD^^— «r£tr:/9-Y-r— -feyMcJ: 
^thSTS DYS2373&^tf>if fgfc^ltS, BMm^SE^©JK»^^ETCifc 

[|38]B|8tt, fchSTS DYS237£te^^4#^^fcoV>Tffs$!LU!!:, — ig* 

[09]09tt, fchSTS DYS237itfs^-4 I (^#^fJ^^oV^-C(D, $£—<DZf°?4'*? 

[01O]|giOtt, thSTS DYS237»^<D*it@fc:JBV\fc^— , ^~*3J;^H<D 
^9<4V— •fcyMc.fcSfchSTS DYS2373t^ J ? : ©^(S«>jli*Sr^r0-C*)5o 
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[0 1 3] El 1 3 fi x fc h ALDH2itfc^tf> W ffl V i?:y l£iv5 

[g|16]|l|16«, ^^-e<D^±ii|i§HJS^IJfflbT=ff^of : ithCYP2C19* 3»fc 

[0027] ^mm^m^y^— t^u-i. m&mmm%n^?&Pte<£krM(Dy° 
, & w^ie^jo3 ' ^mn^mm (a) •yw^-rzmm (a c ') ^3 ' ^ 

i-§Ba^iJ (b) (D^ME^iJ (Be) \z.^y^)^4^irmm\ (b') ^IfffBSB^iJ (Ac') cd5' 

m (cc') ^3 ' ^WM^hj-zm , ^^o^si^N^^y^vx-r^2o(D^is^j 

Srl^I— ^_ht^tp$f jgLBB^iJ (D-Dc') ^fiffBIS^J (Cc') (D5> M^AsXte^tDX 

[0028] ^mmK^^xmMmmi^.tcitmmmmnmit^ mmv^t-r^mm^tc 
[0029] ^0^^*5v>rr/N^y^vxi-§j^«, ^w^^^^o-w^y 
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—t*:(Dmwmb<Dr.mm<DMMMm.Tm. (°o & xxF^yy^n—i/a^mmco 

iM.m^bKm^X^'f-^t^^^ MX-ft. J. Sambrook, E. F. Frisch, T. 
Maniatis; Molecular Cloning 2nd edition, Cold Spring Harbor Laboratory (1989)^^ 

y^x^^^-e^o z.&xtt'??^—^ wm<D^9^-mmy^h, m*. 

{3\ Primer3 (Whitehead Institute for Biomedical Research|±M) &£f£rfflV ^Tf^tf 

[0030] ©^9>r^— tcj;^B^^©f^ffl«^igit!Dg^fifj^-ro *1\ 

ss^j (Ac') ^A/-e^«9, &btt<D5'm\zm&\ (b') sr^A/-c?3&5„ sa^ij (a c ') @a 
?u (a) ^^/y^vxi-st^-efc^ ia?u (b') ia?u (b) <d*bme?>j (b c ) ^ 

^—&mmttte.T~—y-y?%ikz>k. zf^^—^omm (a c ') tm&jmmmm 
(Dmm (a) i^^zryyj^fzftmttez (01(a)) „ ^©jkir-c^^— 

j^(D5' *jMl^t5E?IJ (B') ^ |^^^(31#^i-§ga^J (Be) \Zs^C7V 

(ozf*?^— hn— ^la^ij^i-^teoy^-r^— ^/N^y^vx-r^(gii(b)) 0 
[0031] ±fB©f^ffl«^»!i*5v vr\ sb^ij (b') ^sE^j (Be) icw^y^wx-rsmafett, A 
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vtteoitmmmMft mmmm±<Dmm (a) ) {m-^m^y^-^^-u 
[0032] ^mm<Dm^\mm^nr^m— (D7°y4^— <Dn$fmmfe!k<Dk33<9xfoz> 0 

mmm (a) tmmnm (b) im^nrcmm<Dmm^Yt<Dm. (x-y) <d, x\m~t 

3f"Jl^(X-Y)/X^M^3 0 fc7~U ^M^±^*5V>TBS^J(A) £(9t>5'#JK: 

—*ynz/\z.n, tirfBga^j(B')»fEis^j(Bc)^(D^(D^(x+Y)^^/^ o - 
y 0 94^-W^^<Dtc^(DmmumMmxh72 0 cn7&xhK>. *<d£5 

ftm^nmx*^ w^m^M^^mmK^tc^xmmi-^t^mmxh^ 0 ^o-c, 
ie?ij (b') mm (Be) ^5Si^j;</N^y^vxi-§7cfe^^, mmm&m&Mmm 

J24»fel MS^W £bl W5 C — ^-C\ IS^IJ (B') ^ga^lj (Be) ^-rxyy-r 

xu-r^M^^-h^tufHia^j (a) (D§p^-^^i-6fcfe^{i, is^ij (b') ^sa^u 

(Be) ^(D^O^S^C^^V ^W^LV ^7LhfhZ> a 
[0033] ^_h(Di5^m^^^^ ^0J!(D0*bV^||ifetg#^-iSH^)fE^— OX? 3 ? j^r— 
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, 7*5^— *nm~rz>mm (Ac) tmm (b') <Dm^mzmmt£^^ 

*5V^T, (X-Y)/X^-i. OO^Lh, 0£L<«:O. OOJ^_h, £ib^?*L<teO. 05^ 
_h, $^^f*b<{*0. 10£l_ktm, 1. OO^T, 0^b<f*O. 75^T, £<b 

(X+Y) te. £?l£L<tel5£t._h. £^^;§;L<te20J^_h, $^>^?*L<^30^_hi: 

[0034] *fc, zf^^—^m^-r^mm (Ac) tnm m^m mmta-sr ) 

X-CY-Y'M/X/^-l. 00^_h, 0£L<teO. 00^_h, £*b^0]£L<teO. 05£l± 

0*b<f*o. 50£XT. £hlc&~£V<feo. 25^T^3£5^f£ff-£tb3o £tb^, (x 
+Y+Y')te, 0*L<fil5J^_h, $^^?*L<^20^_h, £fb^0;£L<te3OJ^_h 

[0035] tijfB^-(D^^-«, ^^^fc^#T^^^#Mtt»^L^^^^ 
0*L<^5— 50^W^H\ J:«9^L<«7— 30^W^K-e^ o 

^^ct, is^ij (Ac') tmm (b') ^ Rmimw&ttfo ^mm&w 

[0036] ^mmKk&y^— ±vhK^titiZ>^r. _L3£<£>J;5^ ttrfE 
»#l) <D3 ' ^w^ia^'J (c) ^MVy ^vx-rssa^ij (cc') ^3 ' y^z 

^^^^^o^S^/N^y^VXi"§2o(D^gH^J^IW|-^Ji^tp^Mb 
IS^IJ (D-Dc') ^ffjfBSB^IJ (Cc') <D5'im^Ay-?tf:%h<D-e&Z> 0 ^(DX^M^CO^ 
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$*LS4S^*|-©^^V^Kt8lcW:, £?£L<{3:2~ 500bp. i«9$f*L<^2— 50bp. $ 
£>fc#*L<t*2— 30bp, $e>(310*b<«3— 20bpt?fc5„ JffMUE^J (D-Dc') (Dp? 

Cc*)i:*f3SLE^I(D-Dc')©|ffl^ HJ^^#Sr-^^v^^E^JSr^Ab"ObJ: 

[0037] ^h/fe^— (Dzf?^'- ^i^fr©^-?- fc«fc5^^*gHJ£fcoVv-0%£ 
feHSf^fflffit^Sr, H3(El3a*Dj;t^Bl3b)^fflV^-Cl^0J!i-§o fc*3, IfcW 

K.m&)mm±^xM±<Dnm (a) tcuff^^— ^^/y^xb(ig 
3(b)), K7 p 9>r^-©#s i Rjs:^je#T, ttz&^tiftw&m(r-)&mmrzo 

(.c))^m^y^-<DW^K^m^, #ft^(+)^^^(Ei3(d)) 0 ^mjt 
w&m(+)<D3' 3&tbw&m (-) <D5 ' 7^s-ett^^-/i'-^«3§ds^$n ( m 

3(e)) % l»3'*TO5#II( + )©/^^M^#SHjS^^i^ 

( + ) <D3 ' (M fcE^I (A) *3 £tfK?U (Be) (-) #SKf£»Uh^T 

t°^M<D -#g(j£&tf5£j£U ^(DWM (A) 33 J^Bfi^J (Be) &<:Sg— <dzP5^— & 

/w^ywL(a3(g)) , ; e<D#^sj^t-<t«9#*^ (-) as^-rs flsaaoasit* 

(i))o BtflB^Tt°^-^^<D3'^«(c:#^i-^^MUBa^J^j;o-Cjl 
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mm<D3' jmawmzti (0300). *zi>»t>(DW&Ba&\z£y (03(0), mm\z$m 
w&m (-) t&ttteist?—*mmiti>*2ifftrs (03G)) „ ^-^t^grefs , 

£*L5;fc«>(H3<k)K l^l#©#«SJS««9iE$tL, lim©#^Kj£;fc;fc»32f&©gt 
4*^§(®3(l)*3J:mm)) 0 *fc. ®3(i)^*5V^«Lfc^<D^^— 

#a§k (-) -c»4, ^©3' ^K&feirzffi^mmK£<9MMm<D3' ^m^im 

-^agasfl&fcSfru :/5m^- fc: ft 5l5i-6Ba^J^LT#*^ ( + ) (-) 

^^s^^tp-*^^^-r§(03(o)) o ^(D-^mmmiz-m^xh, 3'^ 
©^^-as-ttm-©^^- k * *-r«E^j^#s« ( + ) (-) 

■So 

[0038] feyhtt, %&—<Dzf?^~&£XT$&~<Dzf?^~-SkW£. 

[0039] ^K^v>rr^b^v^i:«, ^©^v-^^ti^^ywt 

[0040] ft—oy? 3 ?-*-*— &£x$mr.<D^94-?— \^m^wflm^tiitm^\^ 
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[0041] ^Hc^v-ij^f vbimMKmfe&ti%t>tfx*tt%:<, mmmmzifoom 

[0042] fHo^-tt, fg— ^^m^— asit^n©^^— fcJ:5#rB6if (BK 

[0043] HHeD^-Y-T— fcL-Ctt, S^M^02/24902^-«^7WyhtJ:iB46<DJ:5* 

[0044] ttrnKSfr??^—' 9*^r^^l>^K*5j; 

m^~N}t\^bh&%)t^ ysJ?^W^KHy^SrV>V\ ATP, UTP 

, CTP, GTP^dS*>5 0 ££>^ V&X?U^}?\ttZjfrh(Dttmit&&i&l. fflX- 
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[0045] *fc, mm^y^—ia-i, ^mmT^^y^^^^xx^x^tii-imm"f^r 

^y^yu^^xm^tif'^V^y^^^y^—. teXXf^Bm^?^ 

[0046] *mmz.£Z>y°74^— ^yhK^fv^y^—U, ^rv^yu^vcD&mz. 
^tfc**}^— hmm\z.£ v )&)$^Z>o mmyy^—i-i, Mx-tf. ABitt (Applied 

Biosystem Inc.) <DDNA>^i?lMlf — 394^^ffl V >T*^T^VHict-£ ( 9'B~/& 

[0047] w^MSJ^&v >-cffl v ^b^, tiw^ia^j^tp»»^, titcnm&n 

r>NAt.tci-iKNA(D^ibh^hX\\ DNAiat, cDNA, 7*/J»DNA3o£U 
-o"^feDNAC>V ^frlh&i^"§Z.frlZ) 0 RNA^te. ^RNA, mRNA, rRNA, siRNA. 
hnRNA*5j;^^RNA(DV>-rtvt^^tL?)o ^ft^M^. $J;tJ3\ #1 

[0048] »M^*7^}»^^(D««^(D^^-eff m«\ 

[0049] ^jywm, mmmmmmttfeMmmmnm-tvxfe, ±m^m^.xwm 

Ufc^V^DNA^>PCR^9^^h<D £yt£~$:mm^ ^RNA^L< jimRNAd^ 
mr.*mm8i<Dm&te. (denaturing) %ftt£oX-^mtirZ>^MZ.£*)^ 
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[0050] ±m<Dmm^fcfoiz.m^^htvz>mmu, RNA«iLtcDNA^Mtt^t 

(AMV RTase) , /VX2&fe^W&i (RAV-2 RTase) , ^n^- 

^ 6 jfiUlpf !JM7]^ ft Jfei^fe^^* (MMLV RTase) ® >«r (D^BM^ i£ fe^Sl* 

Itfc*), ^>Jx.{»-^«^0ft5f$DNA^y^7— if (TthDNA^y^7— if#) . 

A7$V*9— if (Bst DNA*ey^7— if ) , *5«£U?B. caft*DNA^y^7- if (Bca D 
NAtfU^— i?K M&tfBcaBEST DNA*°y^— if, Bca (exo-) DNAJKW7 
—tfm&mfhtiZo Bca DNA*°y^7— if f3\ SJ&^^W^^jK 

[oo5i] ^gg±t*isj£-ete, £;h^©**K)Sfcffl 

[0052] ^iti|>MS^^fflV^^^y^— iff*, (strand displacement) ffitt 

fc^M^v>-rtv-CfeoTtJ;v\ r©i5*3Ky^7- DNA^y^7- if 
35S^tf t,tb5o ^<Z)DNA^y^7— if«, ^fWl-5'->3'xdE-y^V7- 

^/^•^.^TniJ—^e^^/V^ (Bacillus stearothermophilus, SIT^B. stJ^V^K 
/^/I^-^/VKt^ (Bacillus caldotenax, J^TTB. caj £l >5) %f<Df&$&ks* 



WO 2005/063977 



18 



PCT/JP2004/019346 



=f-;V^mMM S JfeDNA^y^— if (D5 ' -^3 ' ^y^UT— if ^ft^^U^ 
*J»M(E. coli)S5feDNA^y^-ifl<D^W>^^^h^^^ ( f^tt§ 

o ^^il|>MS^^-*3V^T'Kffii-§DNA^y^7-if^bT^i, Vent DNA/Ky 

if\ Vent (Exo-) DNA^V^— if\ DeepVent DNA*°y^— if\ DeepVent 

(Exo-) DNA*°y^^— if\ 0>29^r— ^DNA*°y^7- if\ MS-277-^DNA*°!) 
£\ Z-Taq DNA/Ky^7 — ff\ Pfu DNA^y^7~ if\ Piu turbo DNA^y^7~ if 

, KOD DNAtf?y^7— if , 9° Nm DNAztfy^— if , Therminater DNA^Ky^— if ^ 

[0053] iSbK, ±Mmmm&fcfc\Z.$d\^XU, ife?ffitt^ff*^0DNA^W7-if 
, 0tjx.fi. BcaBEST DNAJKy^y- if, Bca (exo-) DNAtfey^— Hm&tiZ5^b 
K£V)^ ^RNAtL<iimRNA^fe©ffe^JSicDNA^S(-Lf-DNA7Ky^ 

^—^Rjt^imm^m^—^xn^^t^mx^o ^ft, DNA*°y^7- 
i?£, MMLvm^mmtz^cD ^(Dm^mmt&m^Mxm^ ^x-h x\ \ 
[oo54] mmm^Eifo^^ ^xmmir^^m^nmtvxi^ m*.t£. mt^y^vj* 

— m^mmw.^m-r^t-^x^ $^>^, v ? ^^-/v^7^^v'K(dimethyi 

sulfoxide)^ 3 ^^ (N,N,N-trimethylglycine) %f(DW3W%Q, 51^^^^99/54455 

^>y^yv\z.wm(Dm i &mm, m^^mw-m^m^xhxw 
[0055] mmmmBH&K&\< mm^m^m^m^t'^ mmumm^M^K 

^m^u^(D^w^u^mm\^<>x^:&^ 0 K^mm^\mm 

^.(Dmmum^mt^^t^x^. tot, - 
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mumm^mxm(D^mm^x(Dmm^ ^yv^^f—^s^m^ 

Tt^m^^^^om^^^-^r^^^b, J:«90^b< tt^^/i^/i^^K (DMSO 
) b£ti% 0 

[0056] ^it*S^^*5V>T, ^^^^J^S^m^^^P-T^^^-e^ 

r/vy^, mm^b(D^ m&ffiftmz&\^xtebtixx^^j:%h<Dxfo<>x-k£ 

[0057] ^J#i|iS^^*5V>T, DNA^y^-if, ^fe^^^if^^CDftf^ 

[0058] ^s^-r^— fe^h^ffl v ^^st^ra^ mnxmm nmx&% 0 
tot, ^p^<D0^LVN|iifes#^j;^«\ ^(Ds^it^js^, mmmm^tc 
nmmnmb^mm^x^94^-^yhb^A,xf^mmmmmmm^mMir 
% *s xxi^mmm mm mm&^m.x4>*~-<-hirz> x©sr^-A,-e&3 0 
^x\ mmbn. mm&£xF^9^—fimmmzmmv5z>£5t^ mg—mv 
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[0059] —m<Dw&&ftT^(DmmmmRj&te. mm-r^mm^m^mmx^nm 

&i£U<\ tot, Z.<DmMte. ^J20°C— ^75°C-C$><9, £hte&i£L< 

H\ ^35°C-^65°C^i-§ 0 
[0060] ±|B©^riftii#BSJS^*5V^«:, mm^^ir^\ latXtzf?^— &teX,tbk 

[0061] ±ie©»aftit#BKJSn:*5v^tt, 4¥^^^^^t^mm^mmmmtir 

, ^rl^H^lg, v^/t^vViS, isoG, isoC(Proc. Natl. Acad. Sci. USA 92, 
6329-6333, 1995) E>*l«o &^i^?l'tt}*fr£ttfe#l&m<Di%m\Zt± 

X&tl&£<, ftKmfe£tute^1fi. m^y&^m^MMfrb, Y188L/E478Q 

mmmnw i m^mm, AMvm^mm, DNA^y^- tf©^w*»nH\ 9 

0 N DNA 7$V*9— tf. HotTub DNA^U^^— if MX&Z (Michael Sismour 1 

et al., Biochemistry 42, No.28, 8598, 2OO3/ / 3^S#f^||66171O6^-K*0#, 
Michael J. Lutz et al., Bioorganic & Medical Chemistry letters 8, 1149-1152, 1998 
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[oo62] *mmiz£%mmm^mc£<>xnbfrifc.mmMm<Dffm^ &<<D%>b$>z>j5m 
mmm^^/^mm^mttj:^ Q ^mm^x^mmmmmxn, mm 

&0£CTfei^^b^3^M^^^(#!l£J^ Eriochrome Black T\ Hydroxy 
Naphthol Blue#)^M^«t-»bT*5<^i!^J;<9, SJSS8*©fe©3E>fkS: @ ti 

"TMB^-rsrttct?), *ie©^r*sisr*ftw-r«rfcdSBri6^s„ £e>^ caicein/j^ 
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[0063] «iik<d0i£li ^mMmmzxtu*. xzm Kx&mwtmmmKXoxmhfoti 
[oo64] ttm\zm^htiz>mn&fcbvxtt:, mmmmR^m^hti^mmm^ 
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^mt>mm^xmm^m^t^x^ 0 mmuw-mmt\,x\^ m*. m, mm 
^ 7^/v?—m$mfbnz>o m^mw<D^tvxnm^mm^<, w 

[0065] ^^-^fc^SK^HffiS^^S^b^^^^^O^^ioTfi 1 ^ 

&t5^f'mmfefctm&^fr^xftfj:?^b&x%% 0 z.<D£?fj;B mxm^tiz 
m^m-^fim^ m&ffiftm^$o\,^xm%Q<Dh<D&m^^z.t&x^^ 

^@^i-§'^^t?t§o fi)?E^i:J®^bT«, M*.t£. FITC. DIG, DNPf©/N^ 

148798^£#, ^XX^Wmm59-2O42OO^Am^0m<D-t) \Z.£<0, 
—<D5' Mi$mz.mAirZ>Z.btfX%Z> 0 
[0066] ^BJ^fflV>^§@taS#:^^-5rfg^Mi(*fc«S) fc\ :/^f^— *fcf* 
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[0067] ^mm<D—D<Dmmmm^xtii^ mm^mMm&^n^ti^^x^mw 

MM®&mmw£te^iifcMttzb&*smbtez>o mmm^^mn, iv*— # 
\s—?—t£b&m\j^xnt£?z.b&x%z> 0 m*.t£. w^comm^±^^^x, 
Wtoo-??^— &^n^n&m<Di£mizmmikvx&<^bfc£v^mmmmBCf& 

Z.btfX%% 0 

[0068] ^mmKx^mmmmmKx^xnhtitcmmm}fnm^(Dm.mKxm^fv 
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[0069] £ib^ ^0J^J;§^^l|IS&^5oV^T^*, M^OdNTPtf)^^ \f^> 

h*imx&z> 0 

[oo7o] ^mmiz.kz-??^— ^yHc^-kfri&y^^—n, mmmmmmm^L^t^ 

^^t^m^^o ^(Djfmfe, m^m^9Gft&ffib\-,xmmisfcsr>Am<D 
mmiz.m-3<frK ^m^m^xu, mmt^mm^K m3(m)^xmo)K^irx^ 

[0071] */c, ^HK^i^^-f^— -tyblC^frlZ^?^— fe, KNAtf})*?— i?<D 

yn^e- ?—&Mmir%KNA7$V*7—^K£%mmmfriritt#>, fe^mmxh 
ZZ.btf*jmbt£Z>o 
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[0072] ^mWlZXZzf?^— ±vhfe, LAMP&^fcteSDA^^TflJffl;* 

&fa±.£-&%z.b&*iMbts:z> 0 Tvz—^^—tvxu, mmmm±^\ ^xm 
mmmnm^m K&mT%i®ft\^ffim&}&&&%mmv5%y c y^—&m v ^ 

[0073] ^wiz.£z>mmmmmK£K>. DNA^yy°\z.m^i-^fc^(D-^mmm, mm 

[0074] *mmK£zmwtmmmz£vmM&tiit—*mmkte. r>NA^yzf±Km^ 
Bri^-efe^o 7 7^-^)5'^^^^cfeDNA^5/7 o _h^iasL-r*5^. 

[0075] «§ik Kx^>^4^—±iyh^m^timmmmRst^mmvx^ mmnm^^m 

mnmmmm (a) , mtmm (b) *^{*tufsis^j (o ^ ^tus x.? \z.y°y^ 

mm^m^mm^mm-r^b^mb^ tot, «n?m-j;*u3\ ^sgf**w 
<Dmmnm\^tf%mm<vmm&mmir%3fmxfo^x, ( a )mmm*&mnirz> 
nn, {h)^mm\z.^zfy^—^yvx-hox^ mm^m^-rz>fi\ wti-mm 
m^m^^^mmmm^m^mmmmbu mmmim^^^^m^mm ( 
a) , se^ij (b) ^timm (c) K^n^x^mtf^nt^y^-^yb^mm-r^ 
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[ooze] Kxz&m&mmtt. n mt-r^mm^-r^mmmm^mmmmmm 
[0077] icasv >r n j fctt, ^ggg£^ij ^m^ia^jmii&sifes 

^-m, X°fr%b£1nZ>m£M(vnld type 0 IE ^(normal type)^ffc*tv5 0 )<^BB^JSr 

[0078] ±iB©«*fterBft*5«ttj«>y-fla»Bitt, »ft*©«t^o-ct), ai^ii^ 

5o «tftSH*5J:t5«-flgiRilW:. AM tofctt, cDNA, ^V^dna, ^DNA^if 

©DNA, SfciimRNA, ^RNA, hnRNA, siRNA, ^J&RNA&if <£>RNA-Cfc5 
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[oo79] *^p^(D-o^)mgB#^j;tL«\ ^mm^£%mmi(kmm<DJLn(.b) k&^x 

—tevh&mn&Mo ^mmmmxn, mm&nwzM&mmm&^tix 

i-5fc&. mmmmtmhfi^o mmimm^ mmum^m^xmmmmmmt 
femtzzmmmm^ikfrixi ^m&itt. mmmmRf^K^ ^xm-co-^y^ 

[oo8o] ^mmfDm^mmmm^xn^ ^mm^x^mm^mm^umb) ^wr, 
mm^%^?^*^^mmmm (c) i^^ti^^Kmm-^ti±.y°y^— 
•tyh&mnztiZo ^(Dmmmmxi^ mmm^im^mmmm^^xv^ 
zm&ia^ mmmmKit^m^xmr.(Dyy4^—mm(c) kt^—v^-t 
^itub, mmmmmtbtiZo mmzmm^ mmnmz.m^xm^mmm^\tn 

[oo8i] ^mm^m^mmmmKxtv^ ^mrnKx^mwimm^^nib) k&^x. 
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-tyh&mMtstiZo ^(Dmmmm^n, mmnn^Kmmmmmm^^tixv^ 

xwM^mr^nfc.mcm^94^-\c^ti^mm (b') m%Mm±.<Dnm ( 
Be) t/^ywt^fcfe, ^TJ^-/^—y o m^mmm^m^ri^o 

•t>mbtiz>o —jtx\ mmwfttpi^ mm^m^m^xmMmmmmtum^m 

tb^ia^j (b') mmmm (b) tm—mmt-r^tm^^ \ 
[oo82] ±.m(D%m(3) ic$3tfz>^m<D$imic^^x, &hiz.m'Mcmmir% 0 mu^-r 

m-^yy^-^x^wM^^x^x^vtc^mmm-i, tt&mmuxte 

(Bc)w^t(Dm^mwmx^^u^^^ir^m^a-i, ftm&F&mt 
^(owm (Ac') b(D^y^^^—^B>(D^^m\±bm, mm (a) <d§b^ 

[0083] «tft«HSr^tp»ilWtsFW:. fcfc&ft:, ^t^hf:;fctt#fchlb«a>fc##^3£i: 
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[oo84] mkmm&£T$ttmmmfe, -*mxho xh ^mx&<> xh^ \ k 
te\^xm^ti%rr.^mmm}b\<^mmfe. r*iDNA, -«crna, #>xxf 
r>NA/RNA(D\<^-ffi$:hMM'rz) 0 ~^mmmu, ^co^mmnm-ti^xm^^ 
xhx\ >u yr—^f^ny p v^^^(D^^—xm^nfch(D^m^^xhx^ > 

o 

[oo85] ^mmma^ ^mmmm^xm^ ^mm ^x^mm^mmK^n^mmmm 

[0086] DNA©2*ilC jol f-^-e^V n (^^y^) i&^f/^CTc^^ 

mm^mmmaz. ^H^mmi-^tc^(Dmm^h^t^m^hnx\^ 0 z.<d 
mm* ^^y^&f^y-m ( ^^y^mm^^m\ bh%f£ti%) tms 

th%y->s<y-W^£<>Xft?j:frtl%hCDXfo<9, MutS^^ff (#^^9-504699 

MutM^^^^W (#^2000-300265^-^fB), GFP (Green 
Fluorescence Protein) fOj^U^MutS^^JC (Hil<k|!S|g99/06591^v^ 

tl/CV^5(M. Gotoh et al., Genet. Anal., 14, 47-50, 1997) 0 W^*¥\^tfZ>¥irfe<D 

[0087] ^mmiZ.m^Xt^^y^'ibn, T^r^(A), ^T~^(Gh ^h^(C), *3J; 

(T) (RNA©f^tt^7^ (U) ) »(D^S>?)-^IE^-^ 
^(A£T<D,m^:frii\ *7i«G^C(D,m^^)"e^V^i^^#^-r§ 0 ^ 
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^^—K^ttizmm (cc) <Dmk^b^>^(zf))^^^ ^^mf hti 
mmu ^<D^^y^(Dm±^w^ir^t^m^^^wxhri^<, m*. 
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U$L¥?M#}^M^AfetL>X\^ W.P. Deng^J-A. NickoloffCD^fe (Anal. 
Biochem., 200, 81, 1992), K.L. Makamaye^F. Eckstein(D^"^ (Nucleic Adids Res., 
14, 9679-9698, 1986) t£HfimhthX&<9 , 9^^m^A&tl,X}^ ^cftjft 

m^&yzm^ttmm xLi-Red w(strata g enem^m\^^m, mmmrhvv 

J^^m\^Xit^mcm.M^i^ir^m(}.-}. Diaz et al., BioTechnique, 11, 
204-211, 1991)&<^^ttrCV^o ^(DX^^^y^-^^^^MtVX^ M 
utM, MutS$o£Xf J tfrhbCDm.Wfcts:¥\ #<<^><Z);^^;hrCl^(Radman,M.et 
al.,Annu.Rev.Genet.20:523-538(1986);Radaman,M.etal.,Sci.Amer., August 
1988,pp40-46;Modrich,P.,J.Biol.Chem.264:6597-6600(1989) ; Lahue,R.S. et 
al.,Science 245:160-164(1988);Jiricny,J.et al,.Nucl.Acids 
Res.l6:7843-7853(1988);Su,S.S.et 
al.,J.Biol.Chem.263;6829-6835(1988);Lahue,R.S.et 

al.,Mutat.Res.l98:37-43(1988);Dohet,C.et aL.Mol.Gen.Gent. 206:181-184(1987); 
Jones, M.et al.,Gentics 115:605-610(1987); Salmonella typhimurium<DMuts ( 
Lu.A.L., Genetics 118:593-600(1988);HaberL.T. et 

al.,J.Bacteriol.l70:197-202(1988);Pang,P.P.et al.,J.Bacteriol.l63:1007-1015(1985)) 
^J^Priebe S.D.et al.,J.Bacterilo.l70:190-196(1988)) o ^$&mfc^^%hZ>^ 
^y^tig&f^'WKfe. £?*L<J3MutS, MutH, MutL, -^fcnmm^^ir^ 
-hCOt^tl, J:*90*b<«MutS, MutH, -§itLfeMutLb&tlZ) 0 
[0090] — ^mmm^^i-^t^h'O. Z.<D£yf£^^y 

^t^htix\^ 0 vtox, *mMK£&^m&mmz3o\^x^^y^M;&?> 

, ^(DX^^^y^^>^n^m^ti^^ &hfr\^#)]feV£M$:^^X^ 
^tt^J ^i«9fefed^C*6^tt^$n^(D^ffl V >§n £3Wt:U/ \ 
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[0091] —&m&mz^^y^i^*>'<?w&w&irz<D^m^zitib \z.&m*t-z 

ifi-VSZo 0*U^SSB£L-Cf*, ^^ydf-T-^y, $*aVi?sVs^ $o£TIT7})1j 

&K&m$tlZ>^^y?-ffi-&?^/<?MkL,X\^ MutS. MutH, MutL, HexA, 
MSH1— 6, Rep3, RNaseA, ^^-DNA^ya^— £\ T^^K^VT— 
if VII, tf&^/^tf £>tU £?*L<teMutS, MSH2tb<«MSH6, * 

[0092] *^^&&?>'/<?m&mmkirztcfr<Dfemt\fe. mm^x^ti^m-^m 

$l1rZ)Z.b&X%Z>tcib^ mz&.%£trtZ:^&. 0*L<}3\ ATP(T^»^5'-Hy 

ADP(T7Vv^5'-~y^\ ATP-y-SCT^V^VS'-O-O-^^-Hy^ 
S6)\ AMP-PNP(T^»:/5'-[ 3 , 7 — (^W^V^WdtefiDfc&VobZtl. > 

[0093] ^W<D0*bv>HJtefl8^^a;Hfi, *3§Wl£J;52gMl&ffi8cfcJ\ aHK^pf©« 

b wofefetctt, ^c^*/htt#AJ^5Swa^, sa^j (a) , sa^ij (B)^L<«ia 
#i (c) K&&tiz>i>\ &tz.mm (a) irga^j (b) t<Dm^<femm (a) ^ia^j (o t 
(Dmizmm£ft%£?i^94^—±vb&m$Yir%^b&x%^ z*i\z&>, mmmrn 

o^^^^i-S^^tcj:oTE^J©^^*^«^A^^^J^i-5^^^^|B^ 

t^oT, «wt-£tu3\ siftfW^^SiftE^i^asftsE^j^^c^fett 



WO 2005/063977 



34 



PCT/JP2004/019346 



SS^IJ (B)fcL<ttE#l (C) ^fcfilS^iJ (A) ^SB^iJ (B) £<£>fflfclX}SBE 

[0095] ##WKJ:3:fc^/#A^8reH:, B ift^^^fctelf Afctf&3E#l«:^ 

U itB^©^^tt^^^fe^Alc«5E^J©^%^„ — ^-e 
, @ W^5>C^fcr^A^«5E^J^$^v^BftE^%tSl^fiftE^Ii:bT 

[oo96] ^mm<D—o<Dmmmm^xfn^ ^siasw^Aiij^iiw k 

*3V>T, ^:^fcfi#A^#5§|5^^t|ffEE^J(A) t^m§J:5^^ff$n^7 

tix\t^m&\tt. mwtmMBLj&iz&^xm—<D77^~&&&\(A) kt~— y 
mtitm^mmm^m^nx\ ^m^n, mmmmmj&\z.&\ *xm— 

m (Ac') buibe^j (a) \zftmmtemmkT^b&&-£Ut\ 

[0097] *|5WJ!l«t5^/» Amfem<DJM(.b) \ZL*3 
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Cc') » % ffffEga^J (O ^>fBM^ffi^J^«r^^W*bv\ 

[oo98] ^^^(Diijfein^^j:^^, ^mM^£%x^/WA¥\fem<Dj:m(b) 

x\^w&ku. mk&&E&\z&\*x* m-^y^^—mmiA) kt=-—^ 
^xwMR^n^tif^m^y'y^— icisi&izmm (b') iw&m±<D 
ss^ij(bc) ^^yy-rx-rsfctf), ^A-zw-^fliagjasg&^w^^nSo - 

£%mm&mmz.^\^x±jfci,tcbmx&z> 0 -at^ w.—^y^— i^ms 

E#l (B') tufHSS^rj (B) ^^-(Dga^iJ^i-^r^^W^LV \ 
[0099] ^^©0*Lv «§K fc£5^/#A£J£*&0>x© (b) 

m*5V^r, ^3^*fc«#A^5lfP^dSflrlEBB^J(A)^StrlBBE^J(B)^<DW(j:Ee 

^-^ga^ij ( A ) ^r^-y>-^bT#*KJS^ff t&iftfzmm^y4^~\c§iz 
f&wm (b') ^#*§i_h<Dga?ij (Be) &w:/y y^x-t-s*:* , x^a-zv— ^» 
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(D7 74^—dmmzT~—v>'?ir%-b&*jmbm, mi\z&£nz>4¥mm&& 
— i^-atizmm (b') t{%Mm±.<Dmm (b c ) t^mw^m^m^x\ ^ 

[0100] ^P^^-ftli^^iill#^J:tt«\ «P^^J:S^:^/#A^J^^x@(b) fc*3 

v ^t, ^^*7b«#A^#^«^ti)fBg£^j (a) »fBga?ij (c) t<Dm i-mm^ti 

&mm (a) ict^— vi/^xwnRfomrtefrnf'mcm^^— 

mm (b') m^m±<Dmm (b c ) iz.^4^v^4^i-^>tc^, ^j*-;v--7wm& 

m^mftirtttb, mmmmmbtiZo -jtx\ mmnm*^ x^/wai-x 
mmmm\b nm^mmm^^rix^ ^m^n, mmmmmbtvft 
ttttentbtizmMmtonmm^u&irZo m&.&. mm(A)bmm(c)b 
(DmK^n^M^mm(DWA^xmmmmmmb^m^mmmm^mmnn 
^^^.tix^^m^-ia-i, mmm^mm(mm^i^<i&M£ti%tibb, mm 
mmmbtvte^i&\ ^t'm^hti^mmM^)(Dm^m^<w>ir^ 0 mm (a 
) bmm (o b(DmK^n^mm<Dx^xm^mmmmt^m^mmmm^m 

rv ^m&im, n— (Dy°y-( -7— K^tizmm (b') m^Mm±^-cyvy4^ 
Tt^fc#>, ^j*-;v^m^<D^&fr7fnimbt£z>-h\ wmmmtt^tz.^, 

mm<Dmm\^<WJ?irz> 0 £<b^ mm(A)bmm(c)b<DmK$5tf%mm<DX£: 
{cx^m^mmmmb^m^mmmm^mmum^K^tix^^^^x 
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•So 

[0101] \z£%X£:/WA¥\7£W;~efe, DNAJJ £t^RNA<DV ^fuSrfcfcftgrBfeE 

^J^-f^^i:^-e^ 0 RNAtLtit, $lxJi, mRNA, ^"^M^KRNA, T^7° 

^ mw£¥K&mirz>KNAm, £#^&#i-3^©t^3^t<z>«is<drna 
[0102] ^0J!(d^lv ^jfen#^j;tLf*\ ±m<Dx^tcfeWMc&Z)mm^ Mm 

[0103] m^tir^mi^<DmKNA(4^hti^<Dx^^ir^)^m^mmnmtu ^ 
hn^is^j(D^:^^#s§p{5A^ttffBia^j (a) t mmmm (b) £<dp^ Kmmtstiz 
Km$Y£thf~zf94^-±vh&m\^nMMM\^\,^xtmir% 0 ^.(Dmmmmx 

com^^y^M^-r^mm (Be) \z.^y^^4^^t^mtt^ 0 -r&t>*> 

, #S^S^^- 0 (D3i^y^^jlH#:M^^3S^$^iS^J^-r§mRNA(7) @ 
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, mRNA© I i«93l»^tt*fc{*^*(D^»r^ffx.S 

[oio4] Kzzmmmmm. mm&mm. itfznx^/mx^mm*mm^ttfr 

A/-e^^i!^0^bV\ ^Pj!^J;W5/h«$^^, DNA^y^7-if, dNTP, M 

[oio5] ^mm<Dm^\^mmmmKxm^ mm^-yu^ ^mKx^yy^—^yb 
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[0106] if.mw<Dmr.(Dwm\z.&fi\£. ^^y^&?>s<?m.t£E<D^^y?-m®m 

_h<D?M^#)^$tb, «t«90*b<f*MutS^$tt5(J Smith and P Modrich, Proc. Natl. 
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Acad. Sci. USA. 93, 4374-4379, 1996 ;Au KG, Welsh K, Modrich P., J. Biol. Chem. 
267, 12142-12148, 1992; Alan B. Clark, Frank Valle, Karin Drotschmann, Ronald 
K. Gary, and Thomas A. Kunkel, J. Biol. Chem. 275, 36498-36501, 2000) 0 Jcfc, ^ 

[oio8] ±m<Dmmmmfcfcfe, m&w&mz&^x^<D^?ti<D&m\z£zi><DT?$> 
o-c^j:<, *fc, ^mm^£%mmmmmz.£%h<Dx&<>x-k^\ mux 

mmzxzmmmmfecD^h'f s murxcommmm^tvxjmhti^m. m 

SDA&(#4^p7-114718-S-4^RK 3fe^SDA&(^S#f^5824517-^ 

W , NASBAfe ( 0 ^S#W^2650159-^#) , LAMPfe (S^H»0 
/28082^^Wh). ICAN?£ (@^<^^H02/ / 16639^^7 Wh)4 if 

[0109] — o(DHSi^#^J;ti«\ ^Kco^^(D^#^j;a^M^W&«^ J^T^X 

(a) $cggt#isf &m n-rznim ; 

&*S/vXti:Z> i b<DX&Z> 0 
[0110] tSIWSBftE^ISriieL^S-blE©^^— feyhtt, #JJBi-5$?8feif fgSclO&t 
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[0111] _hfB<Z>lJ^_h<D^-^y^te N lJMtfJ^J'y^ ^WX^tcMWc(D^^y^-, 

mmm^mwcco^^y^-tir^t^x^o ^ m^^y^wt^tmt. 

[0112] ^M^^^fc^^^^oT^-^^^CSJiWE^ 0 ^^— ^ftO 

stir tut, n©#4{aot^vj/f^i:5!)©^o 

[0113] &izv^mm&mz£ti&, mm^9^—- tevYK^iti?bZ>m— (0^4^— 

Ac')<b(D^^li^Jl(D^^^^C§J:5^f+i-^i^/5 S -e^§o fc£V^ ^(D 

^— (D^-r-^— tufB^M^#^*fcif*^#^^J:o-c, tiffBia^j(Bc) bmm 

SB^iJ (B') ^(0^^lJ^_h(D5^5/^^CSJ;5i-^l+i-S^^'e^6o 
[01 14] fdKD^Ll ffrtB^^-ir^h^^m^m— <07 "94^ 

WBSa^iJ (Cc') b(Dmx^±(D^^y^^.^XyKmfYir^b^X^ 0 

[0115] m»0i£Lv^;jM^u;tu3\ ffrfB^^-ir^M^ j^cd^ik^j^:/ 

94^— ^yhK^tiXhXv^m^-^y^— &£hK^A;Xf£&-b(Db£tiZ>o - 
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[0116] ±mmmmm£ifo<Dm<Dm i ¥te. ^mm^x^mmmmmtmrn^^ir^t 
[0117] -o^ji^^s^M^m&^f^oTt^, ^M^fe-J^^^^ 

[0118] ^o^lfeS#«oT^0J(D^-(D^#^J;S^M^m^llifei-^fc^^, 

[0119] t©-o0iiitiatiii ^mm<DMr.(DMm\z.£%mmtkMmte. j^t© 

(c) mftmmmmi^^v^xirzmmmKx^x^ mmmmnm^^mm 
{cx^xmmmmmm^t'^<Dm^mmt(Dmxi^±<D^^y^^^^ 
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[0120] _h|E(Dl^_h<D5:^^«, liMo^^s^ J^UtttkiDV**??^ *fe 
[0121] ^M©#^^tt^#^lcJ;oT^^y^Srfel^±IBgrift»f>T-H:, ^tl]©tf 

[0122] *7t, ±mmmm}fn, mmmmmj&K&^xm^tbfrzmM. mtttt. 2o°c- 

v\, 

[0123] SftJiRilE^IS^ie^S-hlB©^^— feyhtt, flIffl^5#tBfc*itBifciaSC 
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[0124] 0*U/>HJ6H8#fc«i;*Ui % StrlB^^— feyM^StiSl- uxf^^— H\ 

[oi25] Ji|E^^*ISJ^©te^^#^^l§Mi-J;§^ii^^l^#i-^i-^^^ 

[0126] ^(DUM^^^^^M^W^^ofc^, ^M<£#£&-J:^^^££ 

[0127] ^<D^1!8#^oT^W©^-(Dfi8#^J;5^M^W^^i-5^i?)^x 



[0128] j^t, *mm&mmmiz.£V)Mcfcmzm.wirz>&, ^m^mmn^nhmmm 

[0129] 0111 :fchSTS DYS237»^^(Dtl^Mi^§P.^I(D^i|ia 

^J-CiS, HM^LTHuman Genomic DNA (Clontech|±M) ^ffibT, ^(D^\Z. 



mm 
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^MiJ^feSIE^J (16mer:«^) ft^ffiVM:t&Xm2K&irm 
20Tner:rmm^mm^T^-V^U #SKJ£<©gL 5'^MlJKlfe5IE?IJ(10 

[0130] ^-Y-v — <T: 

Fl : GGATATATATATATCC ACTGAACAAATGCCACATAAAG ; 

Rl : GCAGCATCAC CAACCCAAAAGCACTGAGTA (BB#l#-^2) 0 
[0131] 7kC0Uf$&^ir&fc}tsm (25 n L) :Tris-HCl(20mM, pH8. 8) „ KCl(lOmM) 

, (NH ) SO (lOmM).MgSO (8mM) , DMSO (3%) . Triton X-100 (1%) , 

4 2 4 4 

dNTP(l. 4mM), ^tL^tb2000nMCO_h|B(D77^— ^f^it^^MClOOng) 
, £ibKH6U£XBst DNA/KIJ^^' — if (NEW ENGLAND BioLabs) ^a"^ ; <£ffl 

[0132] #MJ£3R5 At H^OV v-C, 3% NuSieve 3:1 Agarose (BioWhittaker Molecular 

Applications (BMA)#M;?%7/^$r%t£.K>MA; TNuSieveJ fiBMA|±(D^^^tl 

wK(EtBr)-e^fe«^^^j;«9, mm&tkmvtco ^nmsK^-rtmx^ 

0 ElS^ioitS^S-W— ^(Di^^/Vfi^COil^-efe^rW— ^l:20bpDNA Ladder 
size marker ; >2 : m^l&^trfcfcWi ; L — >3 : ftlM^ftt^ (^B^K^^P 

[0133] m5(Dw— ^3-e«, ^j^o^-r-^— ^^^-cv^^^/^^K«fitm$ 
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vm^m-rzmmmmxhZo ^mm^x^mmKs^Kx^xnhti^mmmmn 

o 

[oi34] MzMmmm^&m. 

©mo. 3^l^v^, mmmmMboiiK£%mik(37°c\z.x3m3)&ntf:<> 

[0135] ffiikM$)%:3% NuSieve 3:1 Agarose (BioWhittaker Molecular Applications (BMA) 
#M ; ^#7' W^±i«9MA ; TNuSieveJ fiBMA|±(D^® V 

(Dii^-Cfc^: W-^l:20bpDNA Ladder size marker;!/— >-2:ifi|igli#K). 3 n 

[0136] ®6^*di ^u^Mm^hmm^n^mmmmm^m^(D^^n, 
foW}^M<D^miz.mis±hmx$>z> 0 mm^^^(D^v^, mitmazm 

[0137] m : Mtem&mma\*faimttmz£zmmmfo<Dtem 

fCo Mltmm^, mMtVXHuman DNA (Clontech*±®D ^fflb-CthSTS DYS2 
[0138] ^^^HTt^-r^^'J-e^o HT^it^^l^— ^(Df-^/V^(DM«9-e^ 
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^l:20bpDNA Ladder size marker; W-y2:0%DMSO (DMSO^f 
&l ; ^3 : 2%DMSO ; U—>4 : 5%DMSO ; U—>5 : 10%DMSO o 
[0139] m7frbWbfrf££5i^ nMSO<Dm&&2%&£Xfi5%<Di^tet±+fttemffim 

[oho] m-.-m^mn^m 

i^^KSrPCRjSfe-c-tivettiitgU — S&^&M&^fcfcv W4Sdna^-^S 

[0141] y^v-^LTij;, TIBOE^JSr^rrsiEp^SDNAlftWffl^-Y-v— ^T*5± 
^Ttt, tfffB^-i'-^-Fl^^I7-K77-r^-^b, frfc^fSffbfc:/^^- 

■So 

[0142] lf4®DNAt Wffl^v-^T : 

Fl : GGATATATATATATCC ACTGAACAAATGCCACATAAAG ; 
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Rl : GCAGCATCAC CAACCCAAAAGCACTGAGTA (IB^!l#-^2) 0 

Fl : GGATATATATATATCC ACTGAACAAATGCCACATAAAG (BB^J#-^1) ; 
RIG : GCAGGATCAC CAACCCAAAAGCACTGAGTA (@S^IJ#-^3) 0 
[0143] ±fB©#£MDNA*fctt£MMDNA5^»3!£U Ztl^tUDm&lZL^ N "C, W 

HCl(20mM, pH8. 8) , KCl(lOmM) , (NH ) SO (lOmM).MgSO (8mM) 

4 2 4 4 

, DMSO(3%K Triton X-100(1%K dNTP(l. 4mM), ^«a^«a2000nM<Z) 
±m(Dy°94^— ^f*5J;t^^S(10" 19 mol/tube(^)60000^T')), &blZ16U<D 
Bst DNA/KU^^' — if (NEW ENGLAND BioLabs) Sr^W ; SrffiRU i*L£r60 

[0144] #,Rj£^5 ju HdoV vc\ 3% NuSieve 3:1 Agarose (BioWhittaker Molecular 

Applications (BMA)ttM;#JJ7s^3r%t£VMA; rNuSieveJ feBMA%t<D&mMM 
-Cfe5)SrfflV>-C, 805^ 100V-emM^c«JbfCo *lii©^xf i?^n 

„ 09l3l^lt5#W— ^^^^/H^oatJ-efcSrW— ^l:20bpDNA Ladder 
size marker ; ^2 : ff4SDNASrftStL, ^^MDNA^tUffl^ 0 ^^— ^ 

-Y-^— ^TSrfflV \fcSJ&»c; ^-^5 : '^MSDNA^ftSiL, ^MMDNA^mffl 

[0145] 09^^0Jfe^^J;5^. i/— >-2*3«t^— it<B04SjdS#^feo -*t£> 
<DU— J^t£:}3VvC i£^XC0/^^KC05^)(^7^ll20bp#3a(D/^^K}i, g&fyj^tf) 

|©a^#k*b&>^ofc 0 fot, ff^SDNA^ttiffi^v-^T^Sf^SDN 
AO^HJL, iSSDNAttHffl^^-^TfiflSDNAC^^tlitS 
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[oi46] M5:m=<p^^~temz£zmm%i&<Dfom 

&mmm*\±(D. m^y^-^rb^m^^m^r^-v^ir^ icmnYtsn 

[0147] 

y°7^ "V — 3F : TAAGAACTCGCTTTATAC (ia?lJ#^-4) ; 
7°^-^— 3R : TCTTCAACAGTCATTACC (IB^J#^-5) 0 
[0148] HM^LTHuman DNA (Clontechf±§!0 ^fflbTthSTS DYS23 

£L"C7 °7-fv- 3F (800nM) 3o £1^:7 3R (800nM) <£>— ^fctepg 

mt^-&^.b£kmt. mibmmx&Zo z<DE.j&m&&. 6ox:x3o^m^.tcmo 

[0149] n H£oV vt N 3% NuSieve 3:1 Agarose (BioWhittaker Molecular 

Applications (BMA^M^^^W^ttJ^I^A; rNuSieveJ teBMA|±<D3£»FSfJI 

3 Q Blllic^ott§^^— XD^zfM^ Tm<7>muz.^irm<QX&Z) 0 
[0150] [^1] 
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2 0b pDNA Ladder size marker 



[0151] miilz.^kirmUfaWi'^Mlz.^^X, i£^X(D/^^K^5^^i20bp#}ff(D/^ 

*3£t^V— >-i3— 16) Q ^ib^^i^ ##Wfc:J;3it*BKJ£te::i8V v r, H£ 
[0152] MeiMMM^^lMM^IM 
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H^LTlOOng, lOng, lng, 3;7t:te:Ong<D Human Genomic DNA (Clontechtfc 
m frSfr, I£©^v- tVX800nM<D^9^— 3F (E#|#-i§-4) frfrtt^k 

[0153] #,RJ&?£5 ai HCOV v"C, 3% NuSieve 3:1 Agarose (BioWhittaker Molecular 

Applications {BMA^M'^^^^T^kX^MA; rNuSieveJ feBMA%t<D&MMM 

[0154] [Je2] 





mm ( n g ) 
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[0155] Mi2\z.^1rM%faW}^M\z$5\,^x* {£i^-fXco/^^Kco5^(^*tii20bp#jaco/^ 
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1, 5, $o£XF9) 0 10ng©#S«r«&&llUfc#£\ 40fr$l_k<DfcJ&K£V)mffiM%l& 
^i|>MSW#^fc(W-^ll) 0 ||M£»]L^o7«1^m, 

[0156] ^|7:ALDH2j»^<D-^^#<D^M^j3^MutS<D^^ 

^J-C^, §&M£bTHuman Genomic DNA (Clontech|±M) ^fflbT, T/V^tK 
^tKny^— ^-2jt^(ALDH2jt^)(D^y>-12^(c:#^i-5— 

[0157] ^^—bVXfe^ Tfa<D|a?iJ£riif - fe^/h^fflv ^ 0 ^XTV 

7*17—^9^— ALDH2FW:. -^(Z>3' ^MiJ^feSSE^J (16mer : TUfP) 
M^T^-y^L. 5' ^WlJ^fe^IE^IJ (16mer : TUCW^) ^^(D^rt-ejff 
«9M*tLTg|2^^-r«3g^§ £5 ^g£ff-£;TLTV >5o y^^' — '^rf s 7 j i T' — ALDH2R 

-r— (D3'^ascDi8^T^^^*5^^^^y^-rxi-6J;5^^ff$ 

tb"CV^5 0 Zf^^r— ALDH20F*5j;U ? ALDH20R{-i, ^^_h(D-?rtL-€ttALDH2F^o 
j:t^ALDH2Rii9^^IlJ(5MMlJ) lcr~— y^?"5J;5fcKtte;»vCV^ 0 Wt, 
ALDH2SNPg*5j;tMLDH2SNPaf3\ ^MfcJ&^SX^^K^SCTl&SlO Sr^tf 
-C&& 0 ALDH2SNPgi33?£SBE^J^trt>£> v ?&9, ALDH2SNPa{« 

[0158] ^.mWz.Zfy^— OIB^IJ: 

ALDH2F : TTTAT ATAT ATAT AA AC C GGG AGTTGGGC GAG (K#|#-i§- 1 0) ; 
ALDH2R: CGAGTACGGG CCCACACTCACAGTTTTCAC {WM&%\ 1) ; 
ALDH2QF : ACAAGATGTCGGGGAGTG (ga^J#-^l 2) ; 
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ALDH20R:CCTGAGCCCCCAGCAGGT(ia?lJ#^13) ; 
ALDH2SNPg : GCAGGCATACACTGA (E^!I#-^14) ; 
ALDH2SNPa : GCAGGCATACACTAA (IB?lJ#-^l 5) „ 
[0159] ^C(D^a^^^ri-^MJ^?S(25 n L) :Tris-HCl(20mM, pH8. 8) „ KCl(lOmM) 
„ (NH ) SO (lOmM), MgSO (6mM) „ DMSO (6%) , Triton X-100 (1%) „ 

4 2 4 4 

dNTP (0. 4mM) „ 8UC0Bst DNAjK^7' — £ (NEW ENGLAND BioLabs) „ S 
YBR GREEN I (Molecule Probe|±) (S^&fyillOO, 000fe%r%lbf£Z>Mfe) ^ §IM 
(40ng) , -?rtl,^4 > t3200nM(DALDH2F*5j;l^ALDH2R, ^fl^flA00nM.(D 
ALDH20F3o<£TJ ? ALDH20R ALDH2SNPg dHtS^-Y^— ) £ALDH2SNPa (M^ 
)<D^-ftlfr— *"(1600nM), ^W^MutS(0. Sjug)^^;^ 

Mb, i;ft^6or^i8o^r^^^— bUh Q »M«^^<D^^s^$itf' 0 

^yT/V^A^5fe^t±iiggMx3000P(STRATAGENE|±M) ^fflV ^T^E-^^U^L 
[0160] H,^(D^^|l|14^^L7to M^lTm. ^^^-a-^V^th^V^DNA^M 

[0161] #l8:bhCYP2C19*3»^^-(Z)— J^^^McOt^ffi^jott^MutStDyilM: 

^J-e«, mMtVXHuman Genomic DNA (Clontech|±M) £H£fflL-T\ H^ftftf 
^^^nAP450^T5U— (DCYP2C19 * 2>W^^<D^y^A^\^M^r^>—^ 

#l§!£-f 5-bfBDNAfciu !ff^§iCYP2C19*3i&^^Sr^tf 1 b<0-efc5o 
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[0162] :7 0 5M^— kVXIZ* TIEOE^J^Wr^LAMPfefflO^^— fe^h^fflV^fCo 

, ^T(D3'^»lJ^fe§@a^J(18mer:T») J&Slfr^fclT—— V^U #^KJ£© 

[0163] IFtti^t-^v-: 

FW : TCCAGGGG TCTTAACTTGATGGAAAAAT 7) ; 

RW : GGATCCAGG CCCAGAAAAAAAGACTGT (BBffJ#-S§-18) „ 
JSSYW—^v- : 

FM : TTCAGGGG TCTTAACTTGATGGAAAAAT (ft?M&^rl 9) ; 
RM : GAATCCAGG CCCAGAAAAAAAGACTGT (IE^J#^-20) , 

F3 : TCCAGAAACGTTTCG (BE^!I##21) ; 
R3 : AGGGCTTGGTCAATAT (IS^J#-^22) , 
/V— yy"?^— : 

LoopF : GCTTACAATCCTGATGTT (BB^J#^23) ; 
LoopR : GTAAGGCCAAGTTTTTTG (BB#I#^24) 0 
[0164] T^-Y^— Srg-trSJ&SteL/r, &©*&j&«:^5SJS$fc (25 M L 

) :Tris-HCl(20mM, pH8. 8) , KCl(lOmM) , (NH ) SO (10mM),MgSO ( 

4 2 4 4 

4mM) N ^y(lM) , Tween20(0. 1%) , dNTP(0. 5mM) , 8U(DBst DNA 
#!Jp«9— ■£ (NEW ENGLAND BioLabs) „ SYBR GREEN I (Molecule Probe|± 
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) (SiNH&fcllOO, OOOtftftfRtteZmSO . $!3U40ngK Jetb^H400nM<DF3*3 
XXIRZ, • i eriv : ?tb800nM<DLoopF*3«tt^LoopR % ^tV-etbl600nM(DFW*5j;T^ 
RW, fc&tMOVIutS (O. 8 ix g) Sr^^T ; £rf$MUh 0 
[0165] ^MS-i'yt- T'W^— «r£t?SJS**teL-c, ft©M^ttSHM(2 

5/*L) :Tris-HCl(20mM, pH8. 8) % KCl(lOmM) N (NH ) SO (10mM),Mg 

4 2 4 

SO (4mM),^y(0. 8Mh Tween20(0. l%),dNTP(0. 5mM),8U(Z)Bs 

4 

t DNAzKiW^-if (NEW ENGLAND BioLabs) „ SYBR GREEN I (Molecule 
Probe*±) (^W^lOO, OOOf^#3R^«aiS), **M(40ng), ^^400nM 
(DFSSSitft^ •€rtb ; ?tl/800nMOLoopF*3j:T^LoopR, ^r^b-^tll600nM(DFM 
*5j;t/RM, JfcfelMCMutS (O. 8 ju g) «r£W 5 £f$Mbfc 0 

[0166] _h^<D^tb-€tb(Z)S^tW^, 60°c-ei80^r^-r^^-hU7^ o iiMte^ii 

O^SJ^^^o ^f', MutS^-a-^V^j^^^oVMr^l^l^^ll^ff^oTi 
o itit>S0^(O^«yT/^-rA^:3fe^t±iSgMx3OOOP(STRATAGENEtt$i) £rffl 

[0167] H,^(D^^E|16^^L7to M^lTm. ^^^-a-^V^th^Vi^DNA^M 

-r-e&Zo mi6iz.xnu, sms-fw— zf*?^— ^m^^m^n, Muts<D# 

-C, &m%L4^—7°94^--&^^fcWr£-W&. MutS<D^TW^40#<Z>R# 

^-eiti|>MS^(0^^febtLf'(D^L, Muts<D#^T-ef*3B#^s^^-c 

NP^-rt o ^^Brtg^^§-^^^$^c 0 
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rn^mm 

mm (a) \z.^y^y-<^mm (a c ') £3'^m#^a,^&!9, ^mtm 
mmmmm^^ ^xmmmm (a) j;f9t>5Miij^#^-r^ia^j (eo ^^mis^j (b c ) 
^/N-r^y^vxi-^ia^ij (b') %mmm (Ac^^'m^^f^h^hv, 

?ij(D3' ^my^mm (c) ^/N^y^vx-r^gs?ij (c c ') 

D-Dc') ^tfffBIS^J (Cc') (D5MliJt-'a-A,-e^^(D-e^, feyK 

[2] MfBti w^ia^ij^^^(D+BMis^j ^/N-r^y^vxi-^^HcD^^--e 

feoT, tl^^BB^iJ^fc«^(Z)ffiMIS^J^(D^N-i'^y^Vif-^3^^oV vTftiKD 
[3] StrlB^— ©^9^— ^*3V vt\ ffrfEIS^J (Ac') MfEBB^J (B') fc^&E 

^rj^#^ufev ffrfsia^j (Ac') ©^m^x^u m&jmmmm * \z& 
mwmmm (a) tmmm (b) ^^ttfc^cD^sm^YirLfc^^, cx-y) 

/XflS-l. 00—1. OOOfgfflMfc^ ^9>T^— ^^*5V^TBfflEBa^!J(Ac')i:ftilBffi 
^J(B')^(DP^^^ia^iJ»^§^^^^ X*5J:T*Y&t&ietf>ffl!3£U ^£ 

IS^J(Z)^*»Y'^b7^^^^, {X-(Y-Y , )}/X^-l. 00-1. 00<£>$&ffll£fc5 
[4] ffrfBifl— (D-??^— vC % tff|B$ff7Ebia^J (D-Dc') ^2— 1000^W^ 
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(a) ^e«j^HE^J^tp^M^IISrffll:i-5xe. 
?t5X@ 

[io] ^eiftiiSr^rrsaKy^— ^ftffl ft sft^siciEft^sfco 

[11] ^iti|>MS^^^taSf«^J^#^TTlT^tL§, ff^JS8^fS«(D^& 0 

[12] i««?iaSH3S^ld s , vW/i^/v*^>"K. ^AT5Kt>L<tt^y-fei3 

[13] ^it*ISJ^^^^^^^J(D#^TTfT^^, »#^8fcfB*£tf>;frifco 
[14] @lit^c^b£ij#\ hWNn-X, y/Mfh— /V&lXte^— /V, &7cte^tb£>CD2 

[15] ^^^(D^E^J^^ft^^M^WM^JS-r^^feTfcoT, 

(b) ff 7<DV nT^— m^mM^y^— fcyKCfcoT, ttffE^MW 

^Kas^E^ij (a) . sa^ij (b) t-tctmm (O ^^•*^5J;5^i^it$tL/i7 p 7-r^ 

[16] X@ (b) tc*3V >T, ^M^#§^^^^KaS^ttflEBa^J (A) fc-^tts 
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[17] xm (b) ^*5v vt\ ^Mt-#^^^^^Ka*^BfrfEIS^J (B) ^^*tb^i5 Km 

[18] Jin (b) }C*3V vt\ ^M^^^^^^^Ka^^ffffBIS^IJ (C) iC^tlZ i5 

[19] mmmmR^^^y^^>^M(D^rx-n^ti^ m&mi5\z.mm 

[20] mmmm^^nxn t>nz>, mM^i5\zmm^m 0 

[21] «mt^^-r^^y^-if^^$^§ N mMmis^mm^mo 

[22] ^ittS^^^taSI^M^^T-etf^^, f»^iI15^fB«c»^^ 0 

[23] mmumm^Mtf. v^/v^v-^^y. ^-r>\ */w»T^Ktx<te^y-fen 

[24] ^itifrM^^^^^^^j^^T-efT^^, ft^l5l5^fE«(D^ 0 
[25] g|*^S^£lJ#\ hWND-^, y/Vtfh— /H>L<J3-^^h— /K *7t«^tL^(Z)2 

[26] ^^^(D^^@a^j^^{t^ia^^^^^fc«#A^^^y^i-^^&-e 

(a) ^MIt5Ii, 

(b) f»^iIl-7(DVN-f^^3S^fB«(D^7-r^-ir^h-e$ 3 oT, X^kJim 

^*^^#a^#§^^, is^ij(a) , nm(v)^<mm\(c) tut 
mm (a) tnm (b) £<DRg^L<te@a?ij (a) turn (o £<z«^g£;H^j:5^i£ 

[27] (b) fcfcsv >t\ ^^^«#At-#§§Pfi^tt)fBffi^J (A) ^ffrfBSE^U (B) t(D 
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[28] x&&ftrffiMz.mzmm&. ?VJ*±<Dmm+K^tiz-(>'hv>mmx%>^ 

[29] Mft&&&&\&mRNAT?2bZ>, »^26^|B^0^ 0 

[30] mmm^ELft^mu-enfrfriz. $ki&M26tejeM<D&m 0 

[31] mw.&m&m*rztfv*9—v&&im£tiz>. m^m.26\z.mm<o^m 0 

[32] mmmmBCf&*mMM&mmm<Dft&Tx*ftibti^ mMmeizmm^mo 

[33] iHfiIlll^\ ^^^mvK, ^-f>\ Jfc/V^TSKfclXtt^lJ-fen 

[34] ^^*6^^^^^^>f^j(D#^ET-efT*?tb5, ft^«26t-fE«(D^& 0 

[35] B#^^b2Rltf^ fvap-^, y/vtr h— /vtL<«*^^^h— /v, *fcfirtt^>^2 

[36] »Bft^^O»BfeE^J^^tt5^M©^^J^5*ife-e*>o-C, 
(a)fW«ft5Ig, 

^oTfiffB^iggamfcte^offiM^^^ 

[37] fiffB^^-i^b^iiijfB^ mm 

[39] ^^^^-g^/^fC^ MutS, MSH2^L<{iMSH6 N ^fc«^tLfe>02® 
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[40] mm^y^—^yhK^n^m—(D^4^—^K &mmm&\<D3'mim& 
(omm (a) \zs^r7yy'rx*rzmm (Ac) £3'^M5>^A,-e&»9, fr^mmm 
m&#mmte&\ ^xmmmm (a) &)t>5'mz.&&.Tzmm (b) ©mie^j (b c ) 

K^y^^^-T^Un (B') ^tfrfESB^iJ (Ac') (D5'im^/vXf£%h(DX&%^ ft 
#®36fcfB#0>:£8so 

[4i] ^—(D^A^—iiK mmmm^^tci^^^x^x, mmmm (a) turn 

IS^J(Ac') t(Dmxn]^±(D^^y^^^^iZM$Y^tlt^(DX^^ 
[42] I-©7°7^-/5\ MIB3ES©#^E*fcH:^#^lcJ:oT, StflBE^J (Be) twi 

mm (b') t(Dmxm±(D^^y^^^xoKmtf^ntch(Dxh^ mMm 

[43] Mmy*?^— feyMc-^ns^n©^^— ^iB^w^^sa^J^+BMlB 
^j(D3'^*§p^@a^j (c) tc/^yy^Xi-sBE^i (c c ') £3'^»#^A/-e 

D-Dc') SrttflBBa^J (Cc') <D5' m\^?vXt£m><DX3b^ 8S^3®36i21|B<fe©^ifeo 

[44] ^r<D^v- as, IfffE^M^^^c^^^^^oT, buIEE^J (C) irifffE 
Ba^iJ (Cc') ^<DK^l^_hco^^^^C6J:5^tf$tt^(D-efe6, 11^14 
3^|E«O^fe 0 

[45] mm^94^—^yh^, mtrnfommmttfewmmmK^yy^^ 

5, ft5j<3X36^fE*©^fe 0 

[46] i£©y7^-^, mmmmmw<Dmmmm^tc^(Dmmmm^^j 

[47] $BMitB£^1-5#y^— W^ffl^S, ft^il36^fE*0^fe 0 

[48] mmm^R^mmn&m^M^tETxn^n^ ft^JS36^tBic»^'ifeo 
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[50] Sl^tB^ds^^^J^^T-cfrfetbS, n#&36\z.fEM<?>j?&o 

(b) Mm\^^^iL^^m^m^um^mm^o^^^—^yY^^x, m 
£oTtufE^ia^j;£7m^(^MB^^^ 

[53] itfrfa^^-i^h^ffffB^ f*jfc 

[54] ^^5/^fiSlJf^^Wi-§^»^^^5/^M^^^^K-eS>^, ft^ll52^fS 

[55] ^^5^|£-g^/^ff#\ MutS, MSH2^L<»MSH6, *fettittfc©23B 

[56] BfrlE^-r^— feyM:^I- O^V- flS, ^ft^E^J<D3';fe$KgB# 

©E#i (a) ^M-^y^vx-rsia^ij (a c ') £3' ^KSTOa^A/efc^ a*oflHB« 
«j»ifeE^i^*5v ^-cMtasa^j (a) i«9^5' #j^#^E-r^>ia^j (b) <DM@a^j (b c ) 
\c^4-fW4^^>un (b') ^tfftBsa^j (Ac') ©s'ffi^/y-cj&stto-cfcs, it 

[57] m—tozf^T—ifi. mmmm^^tcu^^x^x, mmmm (a) turn 

[58] (D-fy^— tK ffflE^M<0#££fcf2^#teJ;o~C atilSE^J (Be) irftf 
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[59] mm^^— tyuz.^nz>mr.<D^4^-f>K mmm^mmm^mmm 
m<D3' Mt^w^mm (o \z.^zfW4^~rmm (c c ') ^^wm^^x 

D-Dc') ^tiffBia^J (Cc') <D5' im^AsXf£%h<DX&%. ft^^^fBSc^^nyh 

o 

[60] mmmm^^tcn^^EKXox, mmnm (c) h&ib 

IS^IJ (Cc') b<DmXl£l ±<D^^y^&^%£?{Z.mf ■&fltdk<DXlbZ>^ ft^5 

^xut^i^ mmmm^^fa^^^x^xmmmmm^mtc^<D 
mmmt(Dmxn^±(D^^y^^^x^z.m$Y^rifz.h<Dxh^ m^mi 

[63] mn^m^ir^v^—^^h^/wxfj:^ mMm52\zmm(D^yho 
[64] ^^^»^ia^^^^^M(o^te^ij^§^^-efe 0 -c, 

(c) ^^^^iB^j^^N-r^y^vxi-^^^if^-efeo-r, tuiB^iw ^<Dwmt 
\z.m^thxt£z>, mmmK&mmirzjM, 
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[65] mt^9^-^yYi)mmmmm^mur^mm^^(D^m, mmmm 
[66] ^^y^m^m^mir^w^^^y^^^^m^h^, mMm64\cm 

[67] ^^y^-ffi-fr^^y-MfrK MutS, MSH2t>L<»MSH6, ~£.tcnZ.frlb<D2M. 

[68] mm^4^—^yhK^n^m—(D^4^—^K mmmmmm^^^ 
mm (a) (a c ') £3'^m#^a^&<ik ^oftmE^ 

^^^ie?IJ^*5V ^TitilfEIE^J (A) £9^5' #J(-#^i-§IE?IJ (B) O^BMIE^J (Be) 

i^/N^y^VXi-^iE^j (b') ^ffrtEiE^j (Ac') ^5MiJ^-a-Ay-e^^(D-e^, ft 

[69] tfilE^'l'^-iryh^^m^^-^^-r^-d^ #fffB^l^glIE^J<£>*@*ia 

?U(D3' ■mm>ft<nw&\ (c) ^mvw^xi-sie^j (c c ') ^s'^ra^^Az-e 

*«9, d^offi2(z:/N^y^VXi-§2o(D^|iBE^iJ^|R)— ^±^^tp$frMLIE^J ( 
D-Dc') ^fijfEBa^J (Cc') (D5MllJt^/u-e^t(D-e^, It^IR64^fEtt0^ 0 

[70] ifrfE^-r^— tvhvK Mmmfommm^nwmmm^4y*v?4^ 
i-§^H(D^°^^-^oT,tiw^^ga?ij^fc«^(D^M@E^j^(D^N^y^v 

3, ft 5f<3S64^fE^^io 
[71] #mmiE^«* 0 y^-if^ffi£^3, M^ll64^fE*(Z)^& 0 

[72] mmmmBLj&*mtem.mm&m<Dm£T-vnt>tiz. mMme^cmm^mo 

[73] ^^/V^/V^drv-K, -<?4>, */V^T5Ktb<{*^y-fen 

[74] ^if*IKJ^^Wm^^^J^#^T-eff feTlS, ft^«64f-|E«(7)^m o 

[75] mm^^m\^\ m/ap-^, y/wfh— /vtixra^^h— /v. ^c«rtL^>(D2 

«^ii<D?Ml^-e$>5, f#^il74^fE*(D^ife 0 
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[76] mmn^(Dmmmmizteiirz^m<D^M&ms£ir%tcft<D^ybx*&<>x^ 
(b) mmim%i®&*^&m&mmmm*mmv5z>y*74 t^k &£x* 

[78] ^-^5/^^lJf^^i-^^®^^^vy^|i^^/^®-e^^ M^ll76^fE 
[79] ^^^S^^/^Sf^ MutS, MSH2^L<teMSH6, ~g.tl\±Z.tlh<D2M 

[so] tffiEX^M^— fe^K^*ti§i-©^-7-d\ ^^j^Ba^j<D3'*«§i5^ 
oib^ij (a) ^M-xy^vx-r^Ba^j (a c ') ^3'^w^K^^xm, t^mmm 
mmmmm^^ ^xmmnm (a) xvhs'im^&irzmm (b) o^mis^j (b c ) 
i^M-^y^vx-rsga^ij (b') ^ttrtEga^j (a c ') ©5' ma* AsXts:%t><Dx&^ m 

[si] mm-^y-f^— ^ybK^friz ) mr.<Dy° ; 74^—tf, mmm^mmmm<D^mmm 

jfe«9, ^^o^s^/^xy^vx-r§2o(D^^ia^j^^i-^_h^^tp$ff Mbia^ij ( 
d-dc') ^rtfftBBa^j (cc') (D5 } mi^AsXfj:%h<Dx&z>, m *>S76 Kmm^yb 

o 

[82] tffiEX^-r^— fe^/b/^ mffat^^^ia^j^^^o^Mia^j^^^xy^vx 
i-§^H(DX^^-^feoT^w^^sa^j^c«^offiMia?ij--(D^N-rxy^v 

3, ft J£ig76 {-fE<c<Z)df^K 
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[83] mm&m&^-r z>7$y*7— n&ztbic^/vx*?^ mMm76Kmm<v^yK 
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